Introduction
Road traffic injuries and death are a major health problem worldwide, particularly in developing countries [1, 2] . More than half of the people killed in traffic crashes are young adults aged between 15 and 44 years. According to the reports of the World Health Organization (WHO), more than one million people died from road traffic crashes in low and middle-income countries in 2000. It is estimated that this number will double by the year 2020 [3] . As a form of motorized transportation, motorcycles are one of the most dangerous types [4] . Motorcyclists were reported to be three times more likely than car occupants to be injured in a crash, and 16 times more likely to die [5] . In this study, we aimed to determine the effects of helmet and protective clothing on injuries to the head, trunk, and extremities after motorcycle crashes.
Material and Method
After institutional review board approval, patients over 18 years old of both genders who were admitted to the Emergency Department (ED) of Hitit University Corum Training and Research Hospital due to a motorcycle accident between January 1, 2010 and July 1, 2015 were included in this retrospective study. We used their medical records to identify the location of injury, radiographic findings, use of helmet and protective clothing, and whether the patient was consulted, hospitalized, or underwent surgery. Patients whose data was not fully accessible, who had minor injuries, those who required cardiopulmonary resuscitation (CPR), and those whose injury site could not be determined were excluded from the study. Patients were divided into two subgroups. Group I: Patients without helmet and protective clothing. Group II: Patients with helmet and protective clothing. The groups were compared according to the findings in the ED. Protective clothing was considered to include a jacket, pants, shoes, and gloves [8] . For the statistical analysis, Statistical Package for the Social Sciences (SPSS) for Windows version 17.0 (SPSS, Inc, Chicago, IL) software program was used. Continuous data are presented as means and standard deviations, and categorical variables are presented as percentages. Groups were compared using the Chi-square test. P < 0.05 was considered significant, with a 95% confidence interval.
Results
During the 67-month period, 2235 motor vehicle accident cases were admitted to our ED. Of these, 248 patients were admitted due to motorcycle accidents. Only 120 patients met the study inclusion criteria. Of the excluded patients, 110 patients with minor injuries were treated in the ED and discharged without follow-up, and 18 patients required CPR on admission to the ED. (12 died in the ED and 6 died in the Intensive Care Unit.) The mean age of the 120 patients enrolled in the study was 36±14 years. 107 (89.1%) of the patients were male and 13 (10.8%) were female. It was determined that 73 (60.8%) of the patients had not used a helmet or protective clothing (Group I), while 47 (38.2%) did use a helmet or protective clothing (Group II).
Comparison of groups according to characteristics and findings are summarized in Table 1 . When the two groups are compared, there is not any statistically significant difference for gender and mean age. Of the patients in Group I, 65.8% were admitted to the ED in the first hour after the accident. Similarly, this rate was 63.8% in Group II. The alcohol intake rate of Group I (15.1%) was statistically significantly higher than in Group II (6.4%). For both groups, the objects most frequently colliding with their motorcycles during accidents were other vehicles and fixed objects. The additional passenger presence rates of Groups I and II were similar (23.3%, 21.3%). Of 120 patients, 32 patients were consulted with neurosurgeons, 25 with orthopedic surgeons, 13 with general surgeons, 5 with plastic surgeons, 4 with ear-nose-throat surgeons, 2 with thorax surgeons, and 42 with other specialities. Besides, 12 patients were hospitalized by neuroesurgeons, 7 by orthopedic surgeons, 2 by general surgeons, 1 by ear-nose-throat surgeons, and 1 by plastic surgeons after surgery. Traumatic brain injury (TBI) was determined in 7 patients who were consulted with neurosurgeons (subdural hematoma in 5 and epidural hematoma in 2). Also, traumatic spinal bone fracture was determined in 3 patients. Long bone fracture requiring surgery was determined in 6 patients. In 2 patients, intraabdominal organ injury was determined. One patient underwent surgery for tissue defect by plastic surgeons and 1 by ear-nose-throat surgeons for maxillofacial trauma. When the groups were compared, it was found that 7 of 8 patients with TBI were in Group I. This finding was statistically significant. However, when the groups were compared according to spinal injuries, long bone fractures, and intraabdominal organ injuries, there were no statistically significant differences.
Discussion
The prevalence of motorcycle injuries has been reported to vary from 12.8% to 60% [7] . The prevalence of motorcycle accidents among all motor vehicle accidents was found to be 10.6% in our study. As motorcycle use grows rapidly in Turkey, the incidence of injuries related to motorcycle accidents will increase. Most injuries and disabilities due to motocycles occur in the productive age group of the society, which causes enormous social and economic problems [8] . Compatible with the literature, our study revealed that young adults of productive age are more likely to be affected by motorcycle accidents. It is also known that men are more frequently affected [4] . In accordance, the majority of the patients involved in our study were men. Alcohol intake is one of the most important factors that can lead to traffic accidents. Mascarenhas et al. reported that 13.3% of the cases with motorcycle injuries had consumed alcohol in the six hours prior to the accident [9] . Similarly in our study, the alcohol intake rate of Group I was 15.1%, statistically significantly higher than that of Group II (6.4%). In a study by Nwadiaro et al., it was reported that most motorcycle accidents caused a single injury rather than polytrauma. In their study, they found that 90.6% of the patients had a single injury. They also reported that this may result from the fact that most of the motorcycle accidents took place within the town, where traffic speeds are slower and high-velocity injuries are less likely [10] . In our study, accordingly, the majority of the patients suffered a single injury requiring a single consultation. In one study, it was reported that head injuries and fractures represent about 60% of the cases [4] . Similarly, in a study by Burns et al., the rates of the most common orthopedic injuries were found to be fractures of the tibia/fibula (19.01%), spine (16.21%), and forearm (10.14%). The most common non-orthopedic motorcycle crash injuries were concussions (21.09%), skull fractures (8.23%), face fractures (13.66%), and hemo-and pneumothorax (8.79%) [11] . In our study, compatible with these findings, the head was the most common injury site. Orthopedic problems took second place. Traumatic brain injuries (TBIs) are a leading cause of motorcycle-related deaths and are also among the most severe and costly nonfatal motorcyclist injuries. Nonfatal TBIs consume significant medical resources in the acute phase of treatment, and patients with nonfatal TBIs may also require extensive rehabilitation. It is known that helmets that meet federal safety standards are the most effective way to reduce the risk of head trauma in a motorcycle crash [12] . Helmets are estimated to be 42% effective at preventing death and 69% effective at preventing head injury when a crash occurs [13] . Our results have also shown that riders who do not wear helmet are under significant risk of TBIs. The results of these studies underline the importance of helmet use for motorcyclists. However, it was also reported that helmet use rates have not yet reached the desired level. The most common reason for not wearing a helmet was found to be the weight of the helmet (77%). Other reasons were the feeling of heat during helmet use (71.4%), neck pain (69.4%), feeling of suffocation (67.7%), and limitations in the movements of the head and neck (59.6%) [10] . In our study, TBI was determined in only one patient in Group II. This result indicates the importance of helmet use for motorcyclists for preventing mortality and morbidity. Helmet use must be encouraged and increased. We agree with Faryabi et al. that helmet manufacturers must, in the construction of standard helmets, consider factors that determine the ease of use and motorcyclist comfort, in order to increase usage. Also, motorcyclist training should seek to change their attitudes and behaviors to help increase the usage of hel¬mets and decrease risky behaviors during riding [8] . In addition, as Erdogan et al. have suggested, strict license controls and adding motorcycle protective clothing to motorcycle sales may reduce the incidence of injuries from motorcycle crashes [6] . When the results of our two groups were compared, while helmet use was found to be effective, protective clothing use did not affect patient outcomes. In a study by Bjonskau et al., it was reported that motorcycle jackets had no significant effect on systemic injuries but were effective against soft-tissue injuries. Motorcycle pants, shoes, and gloves were not protective for upper and lower extremity fractures, but they were protective against soft-tissue injuries [14] . In another study, it was determined that motorcycle protective clothing reduced softtissue injuries. It was also determined that there was a need for protective clothing to evolve to protect against fractures and systemic injuries [6] . Similarly, our results revealed that protective clothing does not protect motorcyclists from injuries to the trunk and extremities. The motorcyclists and their passengers were nearly equally involved in the motorcycle injuries. Thus, the passengers have an equivalent risk of injury [15] . So, strict licence laws and education of motorcyclists is essential not only for their own lives but also for their passengers' lives.
Conclusion
Road traffic accidents are one of the leading preventable causes of illnesses and premature deaths. Policymakers must implement effective policies to reduce this menace, especially among men. It is also known that accidents have a high cost to society [4] . Motorcycling is a growing factor in transportation-related costs. In this study, we determined that helmet use decreases risk of TBI in patients with motorcycle accidents. However, protective clothing does not contribute to prevention from injuries to the trunk, spine, and extremities. Strict license laws and continous education for motorcyclists must be implemented in order to reduce mortality and morbidity.
